
Tracheal cannula 



10 This invention relates to a tracheal cannula for insertion into the trachea following a tracheot- 
omy, with this cannula having a shaft and a cuff for blocking the tracheal cross-sectional area 
surrounding the shaft. 

Following a tracheotomy, a cannula is inserted into the trachea in order to keep open the lumen 
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[ B ^15 thereby created. Available to this end are cannulas in diverse forms and made of various maten- 
^ als. Thus, thin-walled silver cannulas are familiar that are constructed in a double-barreled form, 

si 

|«* namely they have an outer cannula and an inner cannula that is easy to remove. Furthermore 
there are also more thick-walled plastic cannulas that in contrast to metal cannulas are not as 

M" rigid and that at body temperature conform roughly to the shape of the surrounding space, with- 

I |l 

jt|20 out their lumen thereby changing. 
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M- When there is an increased risk of aspiration, a tracheal cannula with a so-called blocker cuff is 
used, which is intended to prevent any entering of saliva, gastric juice, or other fluids or food 
(aspiration). These cuffs are normally positioned around the shaft of the cannula or are integrated 
25 within it, and can be inflated in order to conform to the surrounding space of the trachea. 

Finally there are artificial larynxes, which are equipped with a valve mechanism and a hole or a 
screen on their shaft in order to make it possible for the patient to vocalize. When the patient 
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inhales, the valve mechanism at the cannula entrance opens up and permits the intake of air 
through the cannula into the lungs. On the other hand, in exhalation the valve closes and the air 
stream is led out through the larynx in a normal way via the cannula hole or window, thus ena- 
bling both a normal air intake and also the use of the voice. However, such artificial larynxes can 
be used only in patients who are not at risk for aspiration, so that those who are at such a risk 
have no way to speak. Whereas this is still tolerable for patients in the transitional stage immedi- 
ately after a tracheotomy, the inability to vocalize over a long period of time is quite difficult to 
accept, especially in the case of neurologically impaired patients with a protracted risk for aspi- 
ration (for example, following a stroke). 

Familiar from US 4 459 984 is a tracheal cannula of this species for insertion into the trachea. 
This device comprises a curved cannula that has an inflatable cuff positioned around the end of 
the cannula that is within the trachea. Above the cuff, the tracheal cannula has an escape nozzle 
or opening that can be closed by a flap valve and that can be opened by increasing the air pres- 
sure in the tracheal cannula, so that air escapes into the upper esophagus and the patient can 
speak during the mechanical evacuation of air. However because of this valve, which is intended 
to prevent aspiration when in the closed state, the air stream is deflected and slowed down con- 
siderably. This causes the natural vocalization characteristics in the larynx to be impaired. Fur- 
thermore when the inner pressure in the tracheal cannula slackens, the valve is abruptly closed 
and thereby prevents vocalization from continuing. Moreover due to the possibility that the flap 
of the valve may jam, a risk of aspiration cannot be excluded with certainty. 
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Therefore one object of the invention is to make possible in a reliable way a vocalization that is 
as natural as possible in patients equipped with tracheal cannulas that have a cuff. 

By means of the invention, this object is essentially achieved by constructing a window in the 
section of the shaft lying above the cuff, with this window being covered by a membrane that is 
permeable to air. This membrane thereby prevents the entry of saliva and food particles into the 
cannula and thus into the lower airways. But on the other hand, speaking is made possible be- 
cause of the air permeability of the membrane. 

In accordance with one preferred embodiment of the invention the membrane is not permeable to 
water, so as to ensure that no saliva or nutrient components enter into the cannula. It has turned 
out to be especially advantageous in this connection to use a membrane made of polytetrafluoro- 
ethylene (PTFE), especially a fabric made of PTFE such as can be obtained on the commercial 
market under the trade name of Gore-Tex®. 

In the inhalation process the air is carried through the cannula into the lungs, whereas for speak- 
ing purposes the patient can hold closed the cannula in order for the air to go through the mem- 
brane into the larynx. However, in accordance with one preferred embodiment of the invention, a 
provision is made to have a valve situated at the entrance of the cannula, with this valve auto- 
matically opening with inhalation and closing with exhalation. 

In one improvement of the invention, the cuff is connected via a line to a pilot balloon or the like 
for the inflation of the cuff and for controlling the cuff pressure. 
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Other aims, advantages, and possible applications of the invention appear from the following de- 
scription of an exemplary embodiment and from the drawings. Here all the described and/or 
graphically represented features form the subject of the invention by themselves or in any given 
combination, regardless of how they are summarized in the claims or of any of their back- 
references. 

These show: 

Figure 1, a schematic view of the tracheal cannula in accordance with the invention, and 

Figure 2, the tracheal cannula shown in schematic fashion when inserted into the trachea of a 
patient. 

As can be seen from the drawings, a tracheal cannula 1 in accordance with the invention consists 
essentially of a hollow shaft 2, within whose lower section a cuff 3 is provided. This cuff 3 can 
be slipped onto the shaft 2 or can be constructed to form a one-piece unit with this. Above the 
cuff 3 a window 4 is constructed in the shaft 2, with this window being covered with an air- 
permeable but not water-permeable membrane 5. This membrane consists preferably of a fabric 
such as can be obtained on the commercial market under the trade name of Gore-Tex®. Provided 
at the front section of the shaft 2 are holding arms 6 by means of which the positioning and at- 
tachment of the tracheal cannula 1 on the throat of the patient can be accomplished. Via a line 7, 
which is connected with a pilot balloon 8, the cuff 3 can be inflated and the cuff pressure can be 
controlled. The line 7 can be designed to be removable from the cannula. 
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Following a tracheotomy the tracheal cannula 1 is shown as in Figure 2, with it being inserted 
into the trachea 9 of the patient. In this connection, it must be made sure that the membrane- 
protected window 4 of the shaft 2 lies within the tracheal lumen of the trachea 9, so that in an 
exhalation it is ensured that the air is carried into the larynx 10. After the insertion of the tracheal 
cannula 1, the cuff 3 is inflated with the aid of the pilot balloon 8 or in some other suitable way 
such that it conforms to the cross-sectional area of the trachea and thus closes the trachea. 
Thereby the lungs can be supplied with air only via the cannula 1 . 

In an inhalation, the air is sucked in through the intake 1 1 of the tracheal cannula 1 and is con- 
veyed into the lungs. When exhaling, a valve, not shown, closes the cannula 1, so that the air 
stream escapes through the membrane-protected window 4 into the larynx 10 and the patient is 
rendered able to speak. 

In a different, simpler embodiment, no valve is provided in the tracheal cannula 1, so that in or- 
der to speak the patient must hold shut the cannula 1 during the exhalation process. 

In this way, by means of the invention any entry of fluid into the trachea is reliably prevented, 
whereas in exhaling the air goes through the membrane into the larynx, so that the patient is able 
to speak. 
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List of reference numbers: 

1 Tracheal cannula 

2 Shaft 

3 Cuff 

4 Window 

5 Membrane 

6 Holding arm 

7 Line 

8 Pilot balloon 

9 Trachea 

10 Larynx 

1 1 Entrance 



